The denaturation maxima of proteins and of drug-biomolecule complex formation in a wide range of methanol/water mixtures. Solvophobic theory predictions as compared to experiments.
Independent experiments have shown that both protein folding (G. Velicelebi and J.M. Sturtevant, Biochemistry 18 (1979) 1180) and drug-biomolecule complexation (D.M. Crothers and D.I. Ratner, Biochemistry 7 (1968) 1823) in a wide range of compositions of methanol/water mixed solvents exhibit a maximum at 8% (v/v) MeOH. This hitherto unexplained phenomenon is shown to be given a priori by the 'solvophobic theory' developed earlier by Sinanoglu which had related the solvent effects including water in biochemistry to the then introduced 'molecular surface areas' and to 'microthermodynamic cavity inner surface tensions' and in a different version to interfacial microtensions between side chains and the solvent. Both analyses carried out in the present paper in detail for MeOH/water mixtures show how the denaturation or complexation free energies are predicted for the entire range of MeOH/water compositions from only data at one point. The molecular surface area changes for the conformational processes are obtained as well as the free energies in the hypothetical but theoretically important in vacuo limits with no solvent present.